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Abstract 
Public open spaces (POS) are the main locations which influence the quality of life. This paper focuses upon the 
impact of street access improvements on the presence in streets. Dardasht district has been selected as the case study. 
In this district, the improvement project began in 2006. The primary purpose was to determine if there were changes 
in the reported pedestrian street use after the improvement, compared to before the intervention began. Questionnaire 
forms have been applied to 348 users to evaluate perceptions of the neighborhood streets. Finally, on the basis of the 
findings, some recommendations have been suggested. 
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1. Introduction 
Urban public spaces are the key settings which affect the quality of life and the welfare of individuals. 
Implicit in the public provision of amenities such as parks, recreational facilities and social and cultural 
services, is a belief that they are beneficial to residents’ well-being (Witten et al., 2003). The use of public 
facilities can be linked to accessibility, and thus residential proximity to facilities and services can be 
theorized as contributing to health and wellbeing in a number of ways (Pearce et al., 2006). In other 
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words, universal accessibility implies a higher possibility that a space will be used for movement (Peponis 
and Wineman, 2002).  
Many studies in the field of public spaces cover different scales, from neighborhood units (Larsen and 
Gilliland, 2008) to the national level (Pearce et al., 2008). These studies include a broad range of public 
spaces including access to health services (Luo and Wang, 2003; Tanser et al., 2006), access to 
recreational services (Robitaille and Herjean, 2008), and access to open spaces (Witten et al., 2008). A 
large portion of this study has focused on walking. Walkability has been recognized as a main constituent 
of accessible, equitable and livable neighbourhoods. Walkability has emerged as a general topic in various 
forums related to transportation, planning and urban affairs (Hutabarat Lo, 2009). Also, accessibility of 
utilitarian destinations, such as schools, and recreational amenities, as a determinant of physical activity 
(PA), has indicated in a number of studies (Li et al., 2005; van Lenthe et al., 2005). Features affecting the 
use of and satisfaction of the users of public spaces are categorized as accessibility, indicators of quality, 
safety, physical attractiveness or maintenance (Erkip, 1997). The presence of walkways and street 
lightings were positively associated to PA (Brownson et al., 2001; Thompson et al., 2003). Besides, other 
studies reported that the presence of traffic and hills were barriers to PA (King et al., 2000; Troped et al., 
2001).  
Public open spaces (POS) include public parks and recreation grounds (Ward Thompson, 2002; 
Freestone and Nichols, 2004), neighbouring spaces between buildings (Ford, 2000) and urban space 
which is open for public access including retail bazaars, streets and pedestrian walkways (Tang and 
Wong, 2008). However, the characteristics of POS that encourage more walking has been explored. 
Streets (Huston et al., 2003; Sugiyama et al., 2009), home and neighbourhood open spaces (Giles-Corti 
and Donovan, 2002) are the most popular venue for PA. Users were also more likely to live nearby and to 
walk, rather than drive, to the POS. A literature review by Broomhall (1996) concluded that many 
observable factors may influence the use of POS. These include the quality and quantity of space; 
characteristics of potential users (e.g., socioeconomic status, age, gender and ethnicity); psychological 
factors (e.g., self-efficacy, perceived barriers) influencing personal preferences; access to competing local 
facilities (e.g., recreational centers); the match between POS attributes and needs of local users; and POS 
maintenance. Qualitative and quantitative surveys suggest that factors influencing use of POS include 
perceived proximity and accessibility (i.e., the absence of main roads); aesthetic features of the POS such 
as the presence of trees, water; and the availability of facilities such as walking paths. Perceived safety is 
another key factor found important to users (Gobster, 2002; Tinsley et al., 2002). 
The assessment of the lived environment in relation to the users is essential for sustaining the livability, 
and the data obtained after the evaluation provide inputs for the planning and design studies. The 
objective of this study was to examine the relationship between neighborhood attributes and overall 
walking or PA. This research aims to answer the main question: 
 
“Whether access improvements have influenced the pedestrian street use and their PA?” 
2. Methods 
2.1. Procedures 
Two cross-sectional surveys using random sampling of Tehran’s adult population were conducted in 
spring 2006 and spring 2009. Pre-testing was performed in April 2006. Post-testing was done 10 to 11 
months after the implementation of the intervention, in April 2009. Difficulties and barriers were 
markedly reduced in the study area, after access improvements. A number of interventions can be seen in 
the following items: 
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x Presence and continuity of sidewalks and pedestrian routes 
x Accessibility of facilities to people with different abilities 
x Ease and safety of crossings 
x Visual interest 
x Path directness and street network connectivity 
x Improved lighting 
x Pedestrian separation or buffering from traffic 
x Street trees and landscaping 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. (a) Map of Iran; (b) Location of the study area in Tehran 
A random sample of 850 residents of Dardasht, Tehran, was selected for the age group 12-65 years old. 
Dardasht is a district in 8th region with approximately 18,416 inhabitants and a population density of 180 
inhabitants per hectare (Fig 1). The final sample consisted of 348 participants (40.9% cooperation rate). 
This sample size gives us a precision estimate of + 2% with a 99% confidence interval for the district. 
After obtaining the participant’s consent to take part in the research, the investigators conducted semi-
structured interviews to collect demographic data (age, gender, education and working status). Then, the 
participants completed the Short- Form IPAQ. The International PA Questionnaire (IPAQ) was developed 
as a set of internationally comparable, valid, and reliable instruments (Craig et al., 2003). This instrument 
assesses time spent engaging in vigorous PA, moderate PA, and walking per week. 
2.2. Measures and instruments 
Participants reported the number of days that they took part in either moderate or vigorous physical 
activities for recreation or exercise (including brisk walking) for each of the following places: streets near 
home; streets in another neighbourhood; and neighbourhood recreational settings. The outcome variable 
of the study was the number of days that participants used streets near home for such physical activities 
(PA).  
2.3. Environmental attributes 
Residents assessed perceived attributes of neighbourhood streets by indicating their satisfaction with 
different categories in terms of their accessibility, street connectivity, safety and physical attractiveness as 
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an aesthetic consideration in their neighbourhood environments. Participants were asked to evaluate their 
local area by responding to statements concerning various environmental attributes. The response format 
was a 5-point scale ranging from 'Excellent' (score 5) to 'very poor' (score 1). Pedestrian surveys were 
undertaken before and after access improvements in streets and the pedestrian footpath. They were asked 
to be specific about difficulties which had occurred in the neighbourhood streets. After access was 
improved, pedestrians using the same streets were interviewed in similar circumstances. To assess 
perceptions of the neighborhood streets, access to POS for physical activity (PA) and leisure time 
questionnaire forms have been applied to 348 users. 
2.4. Analysis 
Logistic regression analysis was used to identify the odds of neighbourhood street use for physical 
activity, using perceived neighbourhood attributes, and access scores. Independent sample t-tests were 
used to analyze differences in neighborhood perceptions, and PA behavior.  
3. Results 
Before intervention, the sample consisted of 50.7% males, an average age of 44.8 years. Post-testing 
sample consisted of 49.7% males, and the average age of 44.5 years. No significant demographic 
differences were found between the samples (p>0.05).  
Table 1 shows the characteristics of the sample and perceived environmental attributes of 
neighbourhoods, by the level of neighbourhood street use. About half of the participants reported using 
neighbourhood streets at least twice a week for their recreational activity. Neighbourhood environmental 
attributes and access scores were all associated with neighbourhood street use in bivariate analyses. 
Table 1. Characteristics of the sample and perceived neighbourhood environmental attributes, by the level of neighbourhood street 
use for physical activity. 
 Total Neighbourhood street use for physical activity† p 
  Pre-test Post-test  
N 696 348 348 - 
Age, mean (sd) 44.6 (11.9) 44.8 (11.7) 44.5 (12.1) ns 
Gender     
% Male 50.2 50.7 49.7 ns 
% Female 49.8 49.3 50.3 ns 
Education     
% With primary school education 12.2 12.5 11.9 ns 
% With secondary school education 20.8 20.6 21.0 ns 
% With high school education 31.7 32.0 31.4 ns 
% With university education 35.3 34.9 35.7 ns 
Work status, % working 59.5 58.8 60.2 ns 
Neighbourhood street use†, mean (sd) 2.1 (2.4) 0.5 (0.6) 3.8 (2.1) <0.001 
Neighbourhood attributes     
Street connectivity, mean (sd) 3.04 (0.67) 2.72 (0.62) 3.36 (0.71) <0.001 
Safety, mean (sd) 3.09 (0.78) 2.59 (0.69) 3.60 (0.84) <0.001 
Aesthetics, mean (sd) 3.15 (0.62) 2.53 (0.51) 3.78 (0.72) <0.001 
† The a Number of days participants used neighbourhood streets to do moderate or vigorous physical activity for recreation or 
exercise in the last seven days. 
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3.1. Change in levels of physical activity 
Descriptive statistics for the pre-test and post-test IPAQ responses are displayed in Table 2. 
Significantly higher levels of moderate activity, total volume of PA, and walking were reported in pre-test 
when compared with post-test. No significant difference in vigorous activity was found between the two 
surveys. Walking was the most common physical activity self-reported by participants. Before 
intervention, about a half of participants (51.4%) met the minimum public health recommendation of 150 
min week-1 of at least moderate-intensity activity. Over 60% of the sample reported no vigorous physical 
activity, and greater than 25% reported no moderate physical activity. After intervention, there was a 
significant increase in the total amount of self-reported minutes of physical activity over the seven-day 
period (t = 3.14, p < 0.01). 
Table 2. Descriptive statistics for test and retest IPAQ responses displayed in total minutes per week. 
 Mean 
Total minutes of PA per week  
Pre-test 673.35 
Vigorous 102.35 
Moderate 155.90 
Walking 415.10 
Post-test 844.11 
Vigorous 99.84 
Moderate 222.75 
Walking 521.52 
4. Discussion 
Public open space continues to play an essential role in modern society. However, until recent 
recognition of the health benefits of walking, its potential as a public resource for increasing physical 
activity has not been the subject of study. A growing body of evidence reveals that a variety of perceived 
and objectively measured environmental attributes— including access to POS—is associated with 
walking (Owen et al., 2004). Consistent with previous studies, this study found that neighbourhood streets 
were the most frequently used setting for physical activity for recreation or exercise. The survey results 
indicate that, on average, participants used neighbourhood streets approximately twice a week for 
physical activity. They confirm earlier findings that neighbourhood streets are a highly significant 
resource for people to participate in recreational activity. The main finding of this research was that 
neighbourhood walkability, based on environmental attributes concerning street connectivity, safety and 
aesthetics, was associated with pedestrian street use in the neighbourhood. Those who perceived that they 
lived in zones with attractive natural and built features were more likely to use neighbourhood streets for 
their recreational activity. This is consistent with previous studies that indicate the relevance of 
neighbourhood aesthetics to physical activity (Ball et al., 2001; Hoehner et al., 2005). 
Higher street connectivity is also found to be associated with more frequent neighbourhood street use. 
Mixed research findings have been reported on the relationship between street connectivity and physical 
activity (McGinn et al., 2007). However, these results suggest that a well-connected street network 
facilitates residents’ physical activity, potentially by providing many different routes for recreational 
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walking. In the present study, both reported minutes of physical activity and walking differ between 
surveys. To conclude, we would like to highlight the importance of research regarding physical 
environmental factors once more. If future longitudinal studies can confirm causal relations between 
environmental characteristics and physical activity, interventions for health promotion can be developed. 
The main advantage of interventions changing the physical environment is that the entire population 
living in the target neighbourhoods can be influenced by the intervention. As a consequence, even small 
effects on physical activity are extremely beneficial, because many people are affected (Owen et al., 
2004). Moreover, physical environmental changes are expected to be relatively permanent, so long term 
effects on physical activity, can be expected. 
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